Doctor-diagnosed arthritis is a common chronic condition that affects approximately 52.5 million (22.7%) adults in the United States and is a leading cause of disability (1,2). The prevalence of doctor-diagnosed arthritis has been well documented at the national level (1), but little has been published at the state level and the county level, where interventions are carried out and can have their greatest effect. To estimate the prevalence of doctor-diagnosed arthritis among adults at the state and county levels, CDC analyzed data from the 2014 Behavioral Risk Factor Surveillance System (BRFSS). This report summarizes the results of that analysis, which found that, for all 50 states and the District of Columbia (DC) overall, the age-standardized median prevalence of doctor-diagnosed arthritis was 24% (range = 18.8%-35.5%).
underused, evidence-based interventions for arthritis that can reduce arthritis symptoms and improve self-management.
BRFSS is an annual, random-digit-dialed landline and cellphone survey representative of the noninstitutionalized adult population aged ≥18 years of the 50 states, DC, and the U.S. territories.* In 2014, a total of 464,664 interviews among adults were completed, and data from 50 states, DC, Puerto Rico, and Guam are included in this report. Response rates ranged from 25.1% to 60.1%, with a median of 47.0%. † Respondents were classified as having doctor-diagnosed arthritis if they answered "yes" to the question, "Have you ever been told by a doctor or other health professional that you have some form of arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia?"
All analyses used sampling weights to account for the complex sample design, nonresponse, noncoverage, and cellphone-only households. Data were weighted using an iterative proportional weighting (raking) procedure. § For the combined sample of 50 states and DC, unadjusted and agestandardized weighted prevalences with 95% confidence intervals (CIs) for doctor-diagnosed arthritis were estimated by age group (18-44, 45-64, and ≥65 years), sex, race (non-Hispanic white, non-Hispanic black, Hispanic, American Indian/Alaska Native, Asian, Native Hawaiian/Pacific Islander, two or more races, and other non-Hispanic), and education level (less than high school, high school graduate or equivalent, more than high school). Estimates were age-standardized to the projected year 2000 U.S. standard population using three age-groups (18-44, 45-64, and ≥65 years) (3). For states and territories, unadjusted and age-standardized weighted prevalence with CIs for doctor-diagnosed arthritis were estimated, with medians and ranges based on all 50 states and DC; differences were considered statistically significant if the CIs of the age-standardized estimates did not overlap.
A multilevel regression and poststratification approach (4, 5) was used to estimate model-predicted arthritis prevalence for counties in all 50 states and DC (3,142 counties). The multilevel regression model included 2014 BRFSS individual-level data on age group, sex, and race/ethnicity, and county-level poverty (percentage under 150% poverty level) from the American Community Survey 5-year estimates, and county-level and state-level random effects. Census Vintage 2014 county population estimates (http://www.census.gov/ popest/data/counties/asrh/2014/index.html) were then used to generate final predicted county-level estimates of arthritis prevalence. These estimates were age-standardized to the projected 2000 U.S. standard population using 13 age groups for the population aged ≥18 years (3), and reported in quintiles based on data from all 3,142 counties in the 50 states and DC. For the combined sample of the 50 states and DC, the prevalence of arthritis ranged from 8.8% among those aged 18-44 years to 53.3 percent among those aged ≥65 years (Table 1) . Age-standardized prevalences were higher for women than men and among persons with less compared with more education. Compared with white or black non-Hispanics, those who were American Indian/Alaska Native or identifying as multiracial had higher prevalences, and Hispanics and Asians had lower prevalences of doctor-diagnosed arthritis.
The estimated age-standardized prevalences of arthritis varied among states and counties. For states and territories, doctor-diagnosed arthritis ranged from 18.8% in Hawaii to 35.5% in West Virginia (median = 24.0%) ( Table 2 ). In 2014, 47 states, DC, and Guam had an age-standardized prevalence of doctor-diagnosed arthritis of ≥20%, and four states had an age-standardized prevalence of arthritis of ≥30% (Table 2) .
At the county level ( Figure) , counties along the Appalachian Mountains, the Mississippi River, and the Ohio River tended to be in the highest quintiles of age-standardized model-predicted arthritis prevalence. The majority of counties in Alabama, Kentucky, Michigan, Tennessee, and West Virginia also were in the highest quintile.
Discussion
In 2014 doctor-diagnosed arthritis was common in the 50 states and DC (age-standardized median prevalence = 24.0%), affecting at least one in five adults in 47 states, DC, and Guam and nearly one in three adults in four states. The estimated agestandardized, model-predicted prevalence of doctor-diagnosed arthritis among U.S. counties ranged from 15.8% to 38.6% in the 3,142 counties in 50 states and DC, indicating that it is a large problem in all counties.
The high prevalence of arthritis in all counties is particularly problematic because 43.2% of adults attribute activity limitations to their arthritis (1), and few are aware of interventions that have been shown to reduce their joint pain (e.g., physical activity) and help them better manage their arthritis (i.e., self-management education). Arthritis also is a common comorbidity. Half of adults with heart disease or diabetes and one third of adults with obesity have arthritis; adults with both arthritis and one of these conditions are less able to be physically active, which is important for managing the other three conditions (6) (7) (8) .
For those with arthritis, physical activity reduces joint pain (9) and can be accomplished by walking, biking, swimming, and other low-impact activities. Community programs such as "EnhanceFitness" and "Walk With Ease" offer guidance on how to safely be physically active. In addition, adults can improve their confidence in managing their arthritis symptoms through community self-management education interventions. ¶ Abbreviation: CI = confidence interval. * Doctor-diagnosed arthritis was defined as an affirmative response to the question, "Have you ever been told by a doctor or other health professional that you have some form of arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia?" † Weighted number of adults in the population with doctor-diagnosed arthritis. § Doctor-diagnosed arthritis prevalence estimates were adjusted to the projected 2000 U.S. standard population. ¶ http://www.cdc.gov/arthritis/interventions/marketing-support/compendium/ docs/pdf/compendium-2012.pdf. Abbreviations: CI = confidence interval; DC = District of Columbia. * Doctor-diagnosed arthritis was defined as an affirmative response to the question, "Have you ever been told by a doctor or other health professional that you have some form of arthritis, rheumatoid arthritis, gout, lupus, or fibromyalgia?" † Includes all 50 states, DC, Puerto Rico, and Guam. § Weighted number of adults in the population with doctor-diagnosed arthritis. ¶ Doctor-diagnosed arthritis prevalence estimates were adjusted to the projected 2000 U.S. standard population. ** For all 50 states and DC, age-standardized arthritis prevalence estimates in the lowest quartile were considered "low. " Estimates in the two middle quartiles were considered "intermediate, " and estimates in the top quartile were considered "high. " † † Median calculation was based on all 50 states and DC.
The findings in this report are subject to at least four limitations. First, doctor-diagnosed arthritis was self-reported and not confirmed by a health care professional; however, this case definition has been shown to be sufficiently sensitive for public health surveillance (10) . Second, the 2014 median survey response rate for all states and DC was 47.0% and ranged from 25.1% to 60.1%; lower response rates can result in nonresponse bias, although the application of sampling weights is expected to reduce some nonresponse bias. Third, the model used for county-level estimates did not account for potential geographic correlations between counties or states (i.e., observations for nearby counties and states might be clustered and therefore not independent). Finally, county-level estimates are predicted using a statistical modeling approach, and results can vary from those produced by other methods, although the methods used here have been validated against direct estimates for some other chronic conditions (5) .
CDC currently funds arthritis programs in 12 states to disseminate arthritis-related information and implement evidence-based arthritis interventions in their communities.** Given the high prevalence of arthritis in all counties, health care providers and public health practitioners can address arthritis and other chronic conditions by prioritizing selfmanagement education and appropriate physical activity interventions as an effective way to improve health outcomes.
